Ponamarev et al.analyzed the effects of a codon 955 (Y955C) mutation in the pol ? gene on the kinetics and fidelity of DNA synthesis. They observed that the Y955C version of the enzyme retains a wild-type catalytic rate but suffers a 45-fold decrease in apparent binding affinity for the incoming nucleoside triphosphate. In addition, the full mutator effect of the Y955C substitution was revealed by genetic inactivation of the enzyme's exonuclease activity, and error rates for certain mismatches were elevated by 10-100-fold.
"The error-prone DNA synthesis observed for the Y955C pol ? is consistent with the accumulation of mitochondrial DNA mutations in patients with PEO," said the authors. "We predict a general mechanism in which point mutations are an early event in PEO and other mitochondrial diseases affecting the integrity of mitochondrial DNA."
